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Abstract: Blue spaces, like canals, are central to health policies promoting physical activity (PA),
enhancing wellbeing, and addressing inequalities. Alongside the health benefits, they can offer an
array of societal, environmental, cultural, and other welfare-enhancing benefits, which shape the
overall value of blue spaces for population wellbeing. This study investigated the multifaceted
value of canals for promoting physical activity and wider community wellbeing from the perspective
of local community members in Birmingham (UK). Two consensus workshops were conducted to
identify enablers and barriers to engaging in PA alongside canals. Data were generated using the
nominal group technique and analysed quantitatively and qualitatively. The community members
shared that connecting with nature, enhancing mental health, and socialising were all key facilitators
for using canals for PA. Prominent barriers identified were safety concerns, including anti-social
behaviour, inadequate lighting, and fear of visiting alone, as well as a lack of accessibility. Overall, the
findings highlight the importance of understanding the community perspective when considering
the value of blue spaces, and subsequent investment opportunities. By incorporating the community
perspective and embedding a notion of ‘ownership” over these local assets, this will further enhance
the sustainability of investment.

Keywords: natural environment; blue space; physical activity; social value; nominal group technique;
investment prioritisation

1. Introduction

There has been considerable work undertaken in recent years operationalising the
value of natural environments, such as green and blue spaces, for health and wellbeing [1].
Several studies have identified the potential health benefits of green and blue spaces
ranging from their provision for physical activity (PA) and psychological restoration to
opportunities for social interactions, community cohesion, environmental benefits, and
alleviation of health inequalities in local populations [2—4].

In valuing the contribution of green and blue spaces to population health and well-
being, researchers and policymakers aim to disentangle the mechanisms by which these
benefits accrue. Economic frameworks distinguish between direct use, indirect use, and
option values [5]. Direct-use value refers to the direct benefits from participating in recre-
ation or formal activities, whereas indirect-use value involves wider societal benefits such
as improved health or absence of illness in the population, psychological effects includ-
ing restoration and stress relief, social cohesion, and community attachment [5]. Option
value reflects the values of non-users. From a policy perspective, conceptualising and
measuring the social value of green and blue spaces are becoming increasingly important
for evaluating the sustainability, effectiveness, and efficiency of interventions related to
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these environments. Specifically, exploring the value of green/blue spaces from the local
community perspective will inform investment towards sustainable interventions that
promote the continuation of health benefits after initial funding ends, as well as capacity
building-practices across organisations and communities [6].

Most of the research to date has focused on the physical and mental health benefits
of green areas, such as urban parks and woodlands, and inland blue spaces (e.g., rivers,
canals) are often classified as a form of green space [7,8]. Green and blue spaces share
common characteristics and offer similar qualities in terms of cooling effects, biodiversity,
and physical activity. However, health-enhancing effects relating to restoration, mental
health, social participation, emotional bonding, and recreational physical activity were
found to be particularly prominent for blue spaces [2,9,10]. Furthermore, many of the
interventions implemented in blue spaces are explicitly designed to encourage active travel
(e.g., by encouraging walking and cycling), which further highlights their role in promoting
PA in local populations [11].

Therefore, the aim of this study was to explore the social value that communities
place on blue environments, specifically canals, by identifying enablers and barriers to
their use for PA. The findings will guide the selection of key factors within a framework
for assessing blue spaces for physical activity and health and wellbeing, as well as for
prioritising investment in these environments.

2. Materials and Methods

Workshops were conducted with local community groups, including members of the
public with varying degrees of interest in using canals for physical activity. Individuals
who visited canals less frequently also participated in the workshops to ensure that a
wide range of views was captured. The overarching aim of the workshops was to identify
community needs and priorities for using local canals for PA, including recreational PA
and travel-related activity. As experts of their own circumstances, community members
were encouraged to share their perspectives and experiences to conceptualise the value
they place on using canals for their PA and, subsequently, their health and wellbeing. To
achieve this, participants in the workshops were encouraged to use the nominal group
technique (NGT) to define enabling and discouraging factors that influence their use of
local canals, and subsequently vote for the most important ones. The total votes were tallied
to calculate rating scores, which were then used to rank ‘factors’ by order of importance
(i.e., highest to lowest rating score). Group discussions were recorded and data were
analysed quantitatively and qualitatively. Ethics approval was granted by the Science,
Technology, Engineering and Mathematics Committee at the University of Birmingham
(ERN_2022-0291).

2.1. Participants and Recruitment

Two workshops (WS1 and WS2) were organised and held in Birmingham, UK, with
different public groups. For the first workshop (WS1), adult community members were
invited irrespective of whether they routinely visited canals for their (physical) activities.
Participants were recruited by using convenience sampling and targeting local community
groups, local park users, and University of Birmingham staff and students. Invites were
either (a) electronic invitations distributed via mailing lists for university staff and students
or (b) flyers and posters placed in parks and key community locations (e.g., notification
boards in community buildings). Interested participants emailed the lead researcher (N.A.),
who then provided more information about the study.

For the second workshop (WS2), targeted participants were members of a canal
walking group and hence, regular users of local canals. The group meet weekly and engage
in walks and other activities by a canal. Initial contact with the group leader, who was a
Canal & River Trust volunteer, was established through a member of the Public Advisory
Group in the Centre for Economics of Obesity, University of Birmingham. WS2 took
place during the walking group’s usual meet-up following the canal walk. Participants
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were informed about the workshop in advance, to ensure their voluntary participation.
Interested participants registered their attendance with the group leader, who then informed
the researcher (N.A.) about the total number of attendees in advance. Since participants’
membership with the canal walking group was pre-determined, it was not possible to
control for a balanced representation of participants’ characteristics. The structure of the
two workshops was not expected to yield comparable findings but rather it reflects a
pragmatic approach to identifying participants who might be interested in the study.

A group size of between 6 and 12 participants is recommended for the NGT to ensure
a range of opinion [12]. Prior to the workshops, participants received a Participant Informa-
tion Sheet detailing the study objectives and information about protection of their personal
data. Written informed consent was obtained from all individuals participating, and each
participant received a GBP 20 high street shopping voucher as compensation for their time.

2.2. Setting

Participation in the workshops was limited to in-person attendance only. A city centre
location was selected for WS1, because it was easily accessible by public transport and
had disabled access. The room featured a round table, flipchart, and monitor. WS2 was
held at a canal-side venue often used by the canal walking group, which was adapted to
facilitate the focus group. Adaptations included the addition of a round table and monitor
and participant-only access to the room for data protection purposes. Refreshments were
provided to all participants. The workshops took place in February 2023 (WS1) and June
2023 (WS2).

2.3. Data Collection
2.3.1. Nominal Group Technique

Both WS1 and WS2 used the NGT to collect data on the enablers and barriers related
to using canals for PA. The NGT, first developed by Delbecq and Van deVen (1972) [13],
involves a group process for judgemental problem exploration that aims to achieve a group
agreement in response to specific question(s) on a chosen topic, and is particularly relevant
to health planning situations. The technique allows for direct participant involvement in
a non-hierarchical and highly structured way, and is used for idea generation, strategic
problem solving, and priority identification [13]. Each participant is given the opportunity
to present their ideas and vote independently; thus, the NGT prevents the discussion
being dominated by group members who are more vocal or have authority [14]. In this
context, the NGT was selected for its ability to promote inclusive participation and plurality
in generated views, while mitigating the influence of power dynamics within the group.
Additionally, it offers a resource-efficient way of finding solutions to simple problems [15].

The NGT was applied in four steps: (1) silent idea generation, (2) round robin, (3) clar-
ification of ideas, and (4) individual voting of ideas (Figure 1). Prior to the idea generation
step, the facilitator [NA] presented information about blue spaces, determinants of canal
use, and relevant health and wellbeing benefits to participants. Participants were given
instructions about the NGT tasks, emphasising the importance of working independently
during the idea generation and voting stages. All ideas generated by individual group
members were eligible for the voting without any exclusions. To ensure clarity of the
voting process, a star rating system was applied where more stars were allocated to more
important ideas. During the voting, participants were asked to work individually and
vote for their top five ideas—in order of importance [14]—with 5 stars/votes given to the
most important idea and 1 star/vote to the least important idea. Following the voting
stage, group ideas were ranked and participants were given the opportunity to discuss
their reflections on the final rankings. The facilitator coordinated the group discussion,
recorded the group’s votes on a flipchart, and calculated the final combined votes for each
idea. The method was piloted during a public discussion event focused on the value of
green/blue spaces for health.
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Figure 1. Nominal group technique process in WS1 (left) and WS2 (right).

In each workshop, the NGT steps were repeated twice to generate and vote on ideas
in response to the following questions:

Q1. “In your opinion, what are some encouraging factors that make people want to use canals
for exercise?”

Q2. “In your opinion, what are some barriers that discourage people from using canals and
can have a negative impact on exercise levels and wider health and wellbeing?”

WS2 took place during the group’s planned meet-up and thus had a shorter duration
than WS1.

Therefore, it was necessary to use a slightly adapted version of the NGT. Within the
adapted NGT, the idea generation stage was followed by the individual voting of own
ideas. Participants then shared their top-5 list of ideas with the group in a brief round
robin and clarification session. Finally, participants had the opportunity to revise their
individual votes based on the group discussion. The same steps were followed for each
of the questions above (i.e., Q1 and Q2). Participants’ ideas were recorded on a flipchart
and supplemented with field notes taken by two facilitators: the researcher (N.A.) and a
community researcher. An outline of this adapted NGT is available in Figure 1.

2.3.2. Recordings and Field Notes

Group discussions in WS1 were audio recorded and transcribed to collect further
explanatory data on participants’ ideas. In WS2, facilitators captured all additional infor-
mation in field notes, as audio recording was not feasible. The data collected from the
recordings and field notes were used alongside the NGT results to provide context and
help with categorising the ideas into key criteria for the assessment framework.
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2.4. Data Analysis
2.4.1. Ratings and Rankings

Individual votes on the five most important ideas for each question were transferred
to a spreadsheet and analysed separately for the WS1 and WS2 groups. The total rating for
each idea was calculated by summing the votes for each idea from all participants in the
group, according to the equation below:

Total rating = X(v;)

where v; is the number of votes given to the idea by participant i.
Based on the total rating, ideas were then ranked from top to bottom. All calculations
were performed using Microsoft Excel 2019®

2.4.2. Categories Used as Factors within the Framework

The WS1 transcript and WS2 field notes were analysed qualitatively to (i) provide con-
text on participants’ ideas and (ii) organise the ideas into broader categories corresponding
to key criteria within the assessment framework. A deductive thematic analysis (Figure 2)
was employed, with pre-defined codes based on participant’s ideas [16,17]. Broader themes
emerged by grouping related codes into categories. Firstly, texts were read to understand
the concepts and meaning of discussions. Secondly, the texts were condensed and labelled
using codes, which corresponded to the ideas recorded through the NGT steps. Codes
were compared, looking for similarities and differences, and then organised into categories.
Each category included several codes related in either content or context. In cases where
codes referred to different aspects of the same category, sub-categories were generated
for intermediate grouping. Brief definitions were developed for each category to enhance
understanding. The coding and category construction were performed using NVivol2.

Consolidation Organisation

Immersion finterrelated
in the and labelling o |nderr§: €
transcribed of original f:teZi':i'ez
texts using ’
and sub-
Fexts and NGT ideas as categories
field notes .

Figure 2. Process of identifying codes and categories using deductive thematic analysis.

3. Results
3.1. Sample Characteristics

A total of 21 participants took part across the two workshops. The WS1 group com-
prised eight members of the public with differing levels of interest in using local canals for
PA, including individuals who visit rarely. The WS2 group consisted of 13 regular canal
users who actively participated in a canal walking group. In both the WS1 and WS2 groups,
the majority of participants were female, accounting for 63% and 92%, respectively. Within
WSI, there was representation from different age groups and different ethnicities, such as
British white (50%), other white (25%), Asian/Asian British (13%), and mixed /multiple eth-
nic groups (13%). Most WS2 participants were aged 55 years and above and British white
(73%), with only one participant coming from an Asian/Asian British background. With
respect to highest qualification, 63% of the participants in WS1 had a Doctorate/Master’s
degree, while 46% of WS2 participants had a high school/college diploma. Additionally,
the WS1 group had a higher proportion of participants in full-time employment (25%)
or retired (25%) compared to the 54% of unemployed (looking for work) participants in
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WS2. The majority of participants in both groups were physically active, doing more than
150 min of PA per week. All sample characteristics are presented in Table 1.

Table 1. Sample characteristics.

WS1 WS2
n(N=8) n (N =13)
Gender
Female 5 63% 12 92%
Male 3 38% 1 8%
Age
18-24 0 0% 0 0%
25-34 2 25% 0 0%
35-44 2 25% 1 8%
45-54 0 0% 1 8%
55-64 0 0% 4 31%
65-74 2 25% 5 38%
75+ 1 13% 2 15%
Missing 1 13% 0 0%
Ethnicity
British white 4 50% 10 77%
Other white 2 25% 0 0%
Asian/ Asian British 1 13% 3 23%
Black/ African/Caribbean/Black British 0 0% 0 0%
Mixed /multiple ethnic groups 1 13% 0 0%
Prefer not to say 0 0% 0 0%
Education
Doctorate/Master’s degree 5 63% 3 23%
Bachelor’s degree 1 13% 2 15%
High school/college/diploma/equivalent 1 13% 6 46%
Trade/technical/vocational training 0] 0% 0 0%
Prefer not to say 0 0% 1 8%
Other 0 0% 1 8%
Missing 1 13% 0 0%
Employment
Full-time 2 25% 1 8%
Self-employed 0 0% 0 0%
Part-time 1 13% 3 23%
Student 1 13% 0 0%
Unemployed (retired or not looking for work) 2 25% 2 15%
Unemployed (looking for work) 1 13% 7 54%
Inability to work 0 0% 0 0%
Prefer not to say 0 0% 0 0%
Other 0 0% 0 0%
Missing 1 13% 0 0%
Physical activity (e.g., running, cycling, active transport, recreational sports, etc.) per week
<30 min 1 13% 0 0%
30-less than 60 min 1 13% 0 0%
60-less than 90 min 0 0% 2 15%
90-150 min 1 13% 3 23%
>150 min 4 50% 8 62%
Missing 1 13% 0 0%
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3.2. Ratings and Ranking of Enablers and Barriers in WS1

A total of 20 encouraging factors for using canals for PA emerged from WS1 and are
presented in Table 2. During the clarification stage, WS1 participants discussed merging
the initially separate ideas of “Good routes/transport” and “Pubs/destinations”, as they
perceived them as overlapping. “Connectedness with nature” was described in various
ways by different participants, including opportunities to participate in relevant activities
(e.g., birdwatching) and new learning experiences (e.g., learning about the local flora
and fauna).

Table 2. Ratings and rankings of enablers and barriers in WS1.

Enablers Rating Ranking Barriers Rating Ranking

Connectedness with nature 26 #1 Anti-social behaviour 22 #1

Good routes/transport to c o

destinations (travelling through) 20 #2 Lack of lighting and cameras 21 #2

Traffic-free 17 #3 Social acceptability 13 #3

Tranquillity 9 44 Lack of safety features/risk 10 44
assessment of towpaths

Accessibility 3 45 Outdated image 8 45

(road networks/disabled) (crime perceptions)

. Lack of accessibility for

Stress-free (mental wellbeing) 5 #6 disabled /prams 7 #6

Security cameras 5 #7 Bad/Uneven surfaces 6 #7

Water feature 5 #8 Lack of information/awareness 6 #8

Cheaper for PA 4 49 Features not serving modern uses 5 #9
(e.g., cobbles)

Wide towpaths 4 #10 Cleanliness (water and paths) 4 #10
More fair funding allocation

Being around people 4 #11 across stretches—access 4 #11
inequalities

Connected applications for Improvement of public transport

. 4 #12 3 #12

location networks (plus water transport)

ExPlf)r.atlon /opportunity for new 3 #13 L?Ck O.f representation and 3 #13

activities diversity

. Lack of connectivity (e.g., Wi-Fi)

Signage 2 #14 and shelter—safety issues 3 14

Heritage and culture 2 #15 Not enough exit points 2 #15

Slow-paced environment #16 Lacl.< of CNEAING a.nc.l . 2 #16
family-friendly activities

L Lack of resting spaces (benches,

Adequate lighting 1 #17 stations, toilets, etc.) 1 #17

Surface maintenance 0 #18 User-generated litter 0 #18

Positive news stories 0 #19 Not well-maintained vegetation 0 #19

Cultural sensitivity 0 #20 Emergency points 0 #20
Entitlement behaviour 0 #21
Lack of child-friendly facilities 0 #22

T The rating score is the sum of votes given to each idea by participants in WS1.

Regarding the ratings of ideas, a total score was calculated by summing the votes
of all participants. “Connectedness with nature” had the highest rating (rating score: 26)
and ranked top in the list of enablers, followed by “good routes/transport to destinations”
which had a rating of 20 and was ranked second. In third place was “traffic-free space’
with a rating score of 17.

With respect to the barriers, WS1 participants reported 22 factors restricting use of local
canals. Most of the barriers were safety-related, such as anti-social behaviour, insufficient
lighting, lack of cameras, and unkempt paths along the stretches. Barriers relating to the
“maintenance of facilities” were also highlighted and centred around the “lack of resting
stations”, “cleanliness” (of both water and paths), and “uneven/badly maintained surfaces”.
Inequality concerns were widely discussed within the WS1 group, emphasising the need

7
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for fairer resource distribution across stretches and the lack of diversity in demographic
characteristics among canal users. No ideas were omitted during the group discussion. The
top three barriers with the highest rankings were “anti-social behaviour” (rating score: 22),
“lack of lighting and cameras” (rating score: 21), and “social acceptability” (rating score:
13). All ratings and rankings are presented in Table 2, with the top three factors highlighted
in bold.

3.3. Rankings of Enablers and Barriers in WS2

The WS2 participants reported 10 factors that facilitated the use of canals for PA and
11 barriers that restricted their use (Table 3). Amongst the enablers, the “opportunity to
be sociable/interact with people” was voted by the majority of participants and ranked
top with the highest rating (39). The “mental health benefits” referred to the quiet and
peaceful water environment with its stress-relieving properties, and the opportunity to talk
about mental health and mindfulness with other people. This factor was voted in second
place with a rating of 24. Finally, the factor “being outside in the fresh air/nature while
exercising—countryside feeling in urban area” was ranked in third place (rating: 23). Key
barriers were safety perceptions, physical risks, and lack of well-maintained facilities. The
top three enabling and discouraging factors as voted by the WS2 group are highlighted
in bold.

Table 3. Ratings and rankings of enablers and barriers in WS2.

Enablers Rating?  Ranking | Barriers Rating?  Ranking
Opportunity to be sociable/interact . .
with people/catch up with Safety—perceptions (walking alone,
friends/share interests (e.g., boatin 39 #1 lone woman/lone feeling when less 33 #1
community) -8 8 people around)
Mental health benefits (talk about . .
mental health with others, quiet and S.afet.y—physmal risks (lack of
peaceful water environment 24 #2 lighting, unsafe paths/danger of 28 #2
stress-relief, mindfulness) falls, narrow paths)
Lack of well-maintained facilities
Being outside in the fresh air/nature (e.g., toilets, rest areas, benches/rest
while exercising—countryside 23 #3 stations, bins, locks, unused 22 #3
feeling in urban area buildings) and cleanliness (e.g.,
rubbish, litter, fly-tipping)
Accessibility (overgrown pathways,
See/observe wildlife 16 #4 gntrance/exﬂ points, dlsa‘t?led e}ccess, 20 #4
links to local routes to avoid drive to
the canal)
Good space for everyday physical Lack of community awareness/local
activities (e.g., exercise/keep 14 #5 E:Eélfizszofaﬁf?ﬁisgﬁ ;}C‘Egols 20 #5
fit/jogging/dog walking/cycling) engage younger people)
Travel in the city/explore local area . .
(close to home, cut through to access 12 #6 Asljiilssmigiet};)amour (e-g., groups of 12 #6
other points, cheap) y '8
Being part of group (sense of Lack of signage (nearby places of
belonei t at . h 10 47 interest, distance to relevant points, 5 47
ging, meet at a set time eac help stati
week, security) emergency contacts/help stations,
! etc.)
New experiences (e.g., bellboating, 9 48 Weather 5 48
discover new places)
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Table 3. Cont.

Enablers Ratingt  Ranking | Barriers Rating®  Ranking

Accessible for activities (inclusive Lack of contact points at regular
intervals

user.paths, flat walking/cycling, 7 # (emergency contacts, watchers, Trust 4 #
traffic-free)

presence, etc.)
Mixed use (no designated cycling, too

Learn about heritage /history of canal 3 #10 . 3 #10
many cyclists)
Limited organised activities that
provide opportunities for 2 #11

participation

* The rating score is the sum of votes given to each idea by participants in WS2.

3.4. Categories and Key Framework Criteria Emerging from the Workshops

Deductive thematic analysis was used to organise the ideas from both workshops into
broader categories. The main categories that emerged were (1) quality of physical features of
canals; (2) locality of canals/links with local areas; (3) improving health through (physical)
activity; (4) multi-use canal infrastructure; (5) community attachment and “ownership”; (6)
promoting social interactions; (7) connectedness with nature; and (8) history and culture.
Each of these categories represents a specific criterion in the assessment framework as
presented in Figure 3.

Quality of

phvsical
features
. (relating to
Multi - accessibility and ink
e safety) Links
with local

infrastru
cture

areas

Blue Space
Assessment

Improving
health

Community

through Framework for attachment
o Physical and
(physical) Activity,Health "ownership"

activity Well-being

History
and
culture

Promoting
social
interactions

Nature
connecte
dness

Figure 3. Framework for assessing blue environments for physical activity, health, and wellbeing.

Detailed descriptions of the categories are presented in Appendix A (Table Al). The
first category, ‘quality of physical features of canals’, was further divided into two sub-
categories of (a) accessibility and (b) safety. Accessibility referred to path conditions and
width, entrance points, disabled access, and transport routes. Safety included both physical
risks, such as uneven surfaces, lack of signage, or lack of lighting and cameras, as well
as feelings/perceptions of fear of walking alone or feeling unsafe when less people are
around. Within both workshops, participants agreed that accessibility and safety of canals
are different aspects that determine the overall quality of canals.
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The ‘locality of canals’ was about canals offering a means to explore or travel around
the local area and access other destinations (e.g., pubs, shops, etc.). This category included
factors relating to public transport links, active travel routes, and traffic-free access.

The multidimensional benefits to physical and mental health and broader wellbeing
provided through using canals for PA were widely discussed by WS1 and WS2 participants.
Discussions focused on the opportunities for improving health through various activities,
including recreation, day-to-day activities such as dog walking, and participation in formal
sports such as paddle boarding. Additionally, participants talked about wider wellbeing
benefits from the relaxing and stress-relieving properties of water and opportunities to
talk about mental health with peers. The respective category related to ‘improving health
through (physical) activity’.

The ‘multi-use canal infrastructure” category was described as the infrastructure that
enables the use of canals for different types of users such as runners and cyclists, and which
allow various activities to take place simultaneously.

The next category, ‘community attachment and ownership’, was about enhancing
the attachment of local communities with canals through disseminating information and
raising awareness about local canals.

Canals were also perceived as a meeting place where people can expand their social
network and participate in collective activities which enhance their sense of belonging.
Therefore, the category ‘promoting social interactions” was formed to describe this contri-
bution of canals to individuals’ social relationships.

‘Connectedness with nature” was reflected in various discussions and ranked amongst
the top-three enablers by participants in both workshops. This category was described by
the opportunities to be close to, explore, and observe nature while participating in activities
near a canal.

Finally, the category ‘history and culture’ included sharing information and awareness
about the historical and cultural aspects of canals, since canals are recognised as an impor-
tant part of a place’s heritage. Despite not being directly linked to PA, this was discussed
as a facilitator of long-term engagement and usage of canals.

Further details on the respective codes for each category are presented in Appendix B
(Table A2).

4. Discussion
4.1. Main Findings

This study aimed to explore the key enablers and barriers to using local canals for
PA within local communities to inform investment towards sustainable and efficient in-
terventions. Across two workshops, data were obtained from community members who
expressed differing levels of interest in using local canals for physical activity. The key
enablers for exercising at canals included opportunities to be close to nature, enjoy a quiet
and stress-free environment, meet with others, and connect to local destinations. The key
barriers were safety-related, including anti-social behaviour, lack of lighting and cameras,
and fear of visiting alone. In the discussion, females and older individuals raised the most
concerns about the safety of canal stretches. Additionally, participants highlighted the
importance of belonging to a group and engaging in social interactions alongside doing
PA in those spaces. The most important enabling and discouraging factors of canal use
were compiled qualitatively and organised into eight categories to inform a framework for
assessing blue environments for physical activity, health, and wellbeing. The framework
covers a broad range of factors relating to infrastructure, social networks, culture, local
areas and nature, and health.

4.2. How the Findings Link to Previous Studies

Previous studies exploring factors influencing the use of green/blue spaces and local
neighbourhoods for physical activities have found similar results to this study. For instance,
research conducted in an urban area of Beijing, China, identified several significant barriers
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to green space usage, including inadequate maintenance and sanitation, substandard
vegetation quality, limited space size, and poor accessibility (e.g., lengthy access distances
and inadequate linkage with local areas) [18]. Additionally, a recent literature review
highlighted that physical characteristics such as accessibility (including disabled access),
path conditions and maintenance, surrounding road networks, public transport, and active
travel routes all play important roles in determining blue space quality for public health [19].
A system dynamics assessment of enablers and barriers to the use of green/blue
spaces for health and wellbeing in Ireland identified seven key categories, most of which
align with findings from this study. Common categories included multiple uses and
transport access; social inequalities; social and community cohesion through opportunities
for activities, participation, and shared experiences; perceived and actual risks; participation
and engagement in outdoor activities; and biodiversity and natural environment [20].
From a systems thinking perspective, the value of green/blue spaces involves complex,
multifactorial relationships between the physical characteristics of spaces and social factors
that affect their use. Our study has identified several social factors as enablers of canal
use expressed as social interactions, community attachment, and a sense of “ownership”
cultivated through participation in collective activities, as well as disseminating informa-
tion and awareness. These factors promote social cohesion in local communities, which
has been shown to alleviate disparities in use and, subsequently, health inequalities [21].
Additionally, such factors help to sustain the effects of interventions beyond the initial
funding period so as to achieve more sustainable health and wellbeing outcomes.

4.3. Strengths and Limitations

The use of quantitative and supplementary qualitative data represents an important
strength of this study. Factors influencing canal use were ranked based on the total sum of
participants’ votes and organised into categories using qualitative data collected through
recordings and field notes during the workshops. The mixed-method analysis provided
a detailed list of community ideas, which was then translated into key areas for future
policy action. The collaborative nature of the NGT approach was another strength as it
facilitated the co-production of dimensions of the social value of canals with community
members. This was achieved through the direct involvement of participants in a democratic,
non-hierarchical manner. Lastly, representation of community members with varying
levels of interest in using local canals and from various demographic groups in the study
population was an advantage of this study, as it allowed for diversity in views, helping us
to understand ‘true’ barriers and enablers for all. Consequently, the use of these findings
to inform future canal investments would ensure an evidence-based funding allocation
process that prioritises benefits to community health and wellbeing.

Nevertheless, this study had some limitations. Firstly, convenience sampling of a
smaller participant group may have hindered the generalisability of the findings. Ad-
ditional data collection using a larger, representative sample would have strengthened
the results. However, within this study, recruitment was restricted due to resource (i.e.,
time and budget) and methodological constraints. Additionally, the day and timing of the
workshops may have limited participation, particularly for working age individuals, possi-
bly skewing towards representation of more ‘research engaged’ and available individuals.
Secondly, it is noteworthy that the majority of participants in both workshops were female.
This gender imbalance may have had an impact on the applicability of findings to other
population groups. Achieving a more balanced representation would enhance the study’s
ability to accurately capture diverse and unique experiences. Thirdly, the use of an adapted
NGT in WS2 resulted in shorter time for discussion, potentially compromising the richness
and depth of the collected data. However, in their feedback, participants were satisfied
with the opportunity and time to share their views without raising any concerns. Finally,
the total votes for an idea could have been influenced by the size of the group in two ways:
first, the total number of ideas generated, and second, the number of votes available to
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assign to each idea. Nevertheless, the purpose of this study was to present the voting
results of the two groups separately, and not in combination, so no weighting was applied.

5. Conclusions

This study contributes to the current literature by advancing the understanding of
the value that communities place on blue spaces as local assets, which are key to their
health and wider wellbeing. The findings informed the development of a framework for
assessing blue environments for physical activity, health, and wellbeing. The framework
included a wide range of infrastructural, societal, cultural, and local integration factors.
Factors related to accessibility, safety, and user-friendly environments can guide investment
towards improving these assets with a focus on public health. Additionally, understanding
the impact of sociocultural factors is valuable for broadening the evaluative scope of
investment prioritisation towards more sustainable and efficient policies that can bring
long-lasting improvements in population health and wellbeing.

The findings from this study will inform future work on prioritising investment aimed
at promoting PA in natural environments, alleviating access inequalities, and improving
the overall health and wellbeing of local communities.
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Appendix A

Table A1. Factor categories and respective descriptions.

Categories and Sub-Categories

Description

(1) Quality of physical features of canals.
Sub-categories:

(a) Accessibility

(b) Safety

Features of canals and surrounding infrastructure (e.g., towpaths) that
promote users’ accessibility and safety. (a) Accessibility includes path
condition and width, maintenance of paths and facilities, entrance points,
disabled access and transport routes. (b) Safety includes physical risks (e.g.,
uneven surfaces, signage, lack of lighting) and subjective feelings/experiences
(e.g., fear of using alone, being seen by people, emergency contacts).

(2) Locality of canals/links with local areas

Canals as a means to explore or travel around in

local area. Local area is defined as a neighbourhood/part of a city with close
proximity to a canal. Public transport links, traffic-free access, and active travel
routes are important factors of the locality of canals.

(8) Improving health through (physical) activity

Opportunities for improving physical and mental health and overall wellbeing
through the use of canals.

(4) Multi-use canal infrastructure

Infrastructure that enables the use of canals by different users and allows
various types of activities to take place simultaneously.

(5) Community attachment and “ownership”

Sense of community ownership over canals through participation and
engagement of local communities. Also, dissemination of information and
awareness within communities to enhance people’s attachment with local
canals and promote use.

(6) Promoting social interactions

Canals as a place for people to meet others, participate in collective activities,
and engage in social interactions that foster their sense of belonging.

(7) Connectedness with nature

Opportunities to be close to and explore nature while participating in activities
at the canal.

(8) History and culture

Sharing information and raising awareness about the historical and cultural
aspects of canals. Canals are recognised as an important part of a place’s
heritage.
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Appendix B

Table A2. Detailed presentation of categories, sub-categories, and codes.

Locality of Improving Health Multi-Use Canal Community P ting Social C ted ith
CATEGORIES Quality of Physical Features of Canals Canals/Links with through (Physical) I }1 ! ¢ set ana Attachment and Ir;)mo tlpg ocia Noxtmec edness wi History and Culture
Local Areas Activity nfrastructure “Ownership” nteractions ature
SUB-CATEGORIES a. Accessibility b. Safety
1. Traffic-free 1. Tranquillity /
[WS1]; water feature
2. Accessibility [WS1];
(e.g., road 2. Stress-free
networks, (mental .
disabled) . . wellbeing) 1. Social
3 {Wskll;f ?rﬁl—spcml [WS1]; acceptability
. ack o: ehaviour 3. Cheaper for [WS1];
accessibility (e.g., groups PA [VESl] ; L I:;ictl:u?ef:/arﬁiiy 2. Outdated
for dis- of youths, Good 4. Exploration/ assessment of image (crime
abled/prams graffiti) [WS1 routes/ transport opportunity towpaths perceptions)
[WS1]; and WS2]; to for new . [WS1];
4. Features not Adequate/ destinations activities ). {,‘glcslgl; : 3. Lack of 1. Opportunity
serving Lack of (travelling [WS1]; resting spaces informa- to be socia- 1.
modern uses lighting and through) 5 Lack of (benches tion/awareness ble/interact Connectedness
(e'g" CObbleS) cameras [WSH’ engaging and stations, ’ [WS1]; with with nature
[WS1]; [WS1]; Improvgment family- toilets, etc.) 4. Lack of repre- people/catch [WS1];
5. Wide Bad/uneven of public friendly for multiple sentation and up with 2. Weather
towpaths; ?wé«’ﬁes transport activities users [WS1]; d1vers1ty friends/share [WS2]; 1. Learn about
6. Connected Boime around networks [WS1]; 3. Entitlement [Wsl]; interests (e.g.,, 3. Being outside her-
apps for & (plus water 6. Slow-paced behaviour 5. Positive news boating in the fresh itage/history
i people [WS1]; transport) environment . A ) :
CODES 1[%?11]011 Lack of (W6 111’ [WS1): over paths o Slories []W S1I; community) air/nature of canal
B o ; ; [WS1]; . ultura [WS2]; while [WS2];
7. Not enough connectivity Travel in the 7. Mental health Lack of sensitivity 5 Being part of exercising- 2 Heritas d
ot enc ! - . . ge an
exit points (e-g., WIFT) city/explore benefits (talk child-friendly [Ws1]; N & lz n countryside culture [WS1].
[wstj; and shelter— local area about mental faciliti 7. Lack of group (sense feeling i
s e Dy (acihne  hemwn e somirity clbclongng, g
maintenance Emergency cut through to Others, quIe 5. Accessible for aware- i WS2];
; points [WS1]; access other and peaceful activities ness/local t1mekeach 4. [See / (]Eserve
9. Not well- — : . water . p ublicit week, e/0
Safety- points) [WS2]; : ¢ (inclusive user P y security) wildlife
maintained perceptions Links to local environment, paths) [WS2]; about canals :
tati g stress-relief, N and their [WSs2].
o, e avoid dni mindfulness) 6 Mixed use (no benefits (e.g
; alone, lone avoid drive to WS21: designated o
10. Cleanliness Woman/lone tlvlssczanal 8. [Ciood];pace CyCligng, t00 talk through
(water and . feeling when [ 1. for everyday many cyclists) schools,
paths) [WS1]; less people ; engage
11.  More fair around) (ph.ygl'cal) [(wsz]. younger
funding [WS2]; activities (e.g,, people)
allocation ' ?Xerase/ keep [ws2].
across fit-
stretches— ]Oglgling/ dog
access walk-—
inequalities ing/cycling)
[WSs1]; [Ws2];
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Table A2. Cont.

Locality of Improving Health . Communit . . .
CATEGORIES Quality of Physical Features of Canals Canals}]Links with thrgugh (fg’hysical) m;ﬂ:g}gﬁ;g&nal Attachmen%’and }’r{?er?:cttli‘:)% SSoc1al gc;?;eectedness with History and Culture
Local Areas Activity “Ownership”
12, User-
generated
litter [WS1];
13.  Lack of well-
maintained

14.

15.

16.

facilities (e.g.,
toilets, rest
areas,
benches/rest
stations, bins,
locks, unused
buildings) and
cleanliness
(e.g., rubbish,
litter,
fly-tipping)
[ws2];
Accessibility
(overgrown
pathways,
entrance/exit
points,
disabled
access) [WS2];
Lack of
signage
(nearby places
of interest,
distance to
relevant
points,
exit/entrance
points, etc.)
[ws2];
Accessible for
activities (flat
walk-
ing/cycling,
traffic-free)
[Ws2].

Safety—
physical risks
(lack of
lighting,
unsafe
paths/danger
of falls) [WS2];
Lack of
contact points
at regular
intervals
(emergency
contacts,
watchers,
Trust presence,
etc.) [WS2].

10.

New
experiences
(e.g., bell
boating,
discover new
places) [WS2];
Limited
organised
activities that
provide
opportunities
for
participation
[WS2].

WSI1: workshop 1; WS2: workshop 2; PA: physical activity.
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